The role of phospholipase in the genesis of reperfusion arrhythmia.
To clarify the mechanism of reperfusion arrhythmia, the following experiments were performed. In vivo study: Using anesthetized mongrel dogs, the left anterior descending coronary artery was occluded for 15 min and the ligation was released. The dogs were divided into two groups depending on whether the pretreatment was with saline or coenzyme Q10 (CoQ10), 15 mg/kg, before the ligation, i.e., the control and the CoQ10 groups. Each group was further divided into two subgroups depending on the presence or the absence of reperfusion arrhythmia. Reperfusion arrhythmia was observed in 12 out of 38 dogs in the control, whereas in the CoQ10 group none developed arrhythmia. Nine species of free fatty acids (FFA) were detected in the plasma membrane in each group. In the dogs in the control group with arrhythmia, all species of detected FFA increased, and phospholipid content in plasma membrane decreased. These changes were not observed in the dogs without arrhythmia in both the control and the CoQ10 groups. In vitro study: Incubation of myocardial plasma membrane with phospholipase (PLase) A2 increased only unsaturated FFA, while PLase C increased all detected FFA. Premedication with CoQ10 prevented the increase in FFA caused by PLases. Perfusion with PLase A2 or C altered membrane action potential. Premedication with CoQ10 also prevented changes in membrane action potential. PLase liberates fatty acids from phospholipids, and CoQ10 is known to protect the membrane phospholipids from the attack of PLase. These facts and results suggest that activation of PLase associated with coronary reperfusion is closely related to the development of reperfusion arrhythmia.